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Memorandum 
 
Date:  October 19, 2022 

To:  Nicolas Ruhl, The Spanos Corporation 

From:  Sarah Chan, PE, TE, Fehr & Peers 

Subject:  Green Valley III Residential Project – CEQA Assessment  

WC21-3783.00 

This memorandum summarizes the CEQA transportation impact evaluation for the Green Valley III 
Residential Project (Project). This memorandum includes analysis methodology for vehicle-miles 
traveled (VMT) and evacuation planning, analysis, and findings.  

Project Description 
The Project is located to the north of the Business Center Drive/Neitzel Road intersection in the 
City of Fairfield. The Project, as proposed, includes the construction of a four-story residential 
building composed of up to 185 multifamily dwelling units; parking demand generated by the 
dwelling units would be served by 330 parking spaces. The Project site would be accessed by an 
existing access road off Business Center Drive, just east of the Neitzel Road/Business Center Drive 
intersection, which is currently shared with an existing office building located at 4830 Business 
Center Drive. The access roadway would provide full access driveways along the Project frontage. 
Attachment A includes the proposed site plan. 

Analysis Methodology  
This section describes Fehr & Peers’ approach and significance thresholds for the transportation 
and evacuation planning analysis.  

Analysis Criteria  
The California Environmental Quality Act (CEQA) Guidelines were updated in December 2019 per 
Senate Bill 743 (SB 743) to remove Level of Service (LOS) from CEQA analysis and to require the 
use of VMT to evaluate a Project’s environmental effect on the transportation system. VMT 
measures the amount of driving generated by the project and thereby the impacts on the 
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environment from those miles traveled. SB 743 changes the focus of transportation impact 
analysis in CEQA from measuring impacts to drivers to measuring the environmental impact of 
driving. 

An analysis of the project’s effects related to LOS within the study area is presented in a separate 
memorandum to address the project’s consistency with General Plan standards for circulation 
system operations and to address community concerns. The LOS analysis is not included in this 
memorandum based on CEQA Guidelines §15064.3, which notes that automobile delay does not 
constitute an environmental effect. 

The relevant CEQA guidelines Appendix G Checklist questions for transportation impact 
evaluation are shown below.  

Would the project: 

Criterion A: Conflict with a program, plan, ordinance, or policy addressing the circulation 
system, including transit, roadway, bicycle, and pedestrian facilities? 

Criterion B: Conflict or be inconsistent with CEQA Guidelines section 15064.3, subdivision 
(b)? 

Criterion C: Substantially increase hazards due to a geometric design feature (e.g., sharp 
curves or dangerous intersections) or incompatible uses (e.g., farm equipment)? 

Criterion D: Result in inadequate emergency access? 

Criterion B: Vehicle-Miles Traveled (VMT) 

Criterion B is the formal implementation of the SB 743 requirement to analyze VMT as part of the 
CEQA Transportation section. Under SB 743, congestion related project effects (such as those 
measured by LOS or similar metrics) are deemed to be not a suitable basis on which to determine 
a significant environmental effect. Relevant subsections of CEQA Guidelines section 15064.3(b) for 
the project read as follows:  

(1) Land Use Projects. Vehicle-miles traveled exceeding an applicable threshold of significance 
may indicate a significant impact. Generally, projects within one-half mile of either an existing 
major transit stop or a stop along an existing high-quality transit corridor should be 
presumed to cause a less than significant transportation impact. Projects that decrease 
vehicle-miles traveled in the project area compared to existing conditions should be 
presumed to have a less than significant transportation impact.  
 

(4) Methodology. A lead agency has discretion to choose the most appropriate methodology to 
evaluate a project’s vehicle miles traveled, including whether to express the change in 
absolute terms, per capita, per household or in any other measure. A lead agency may use 
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models to estimate a project’s vehicle miles traveled and may revise those estimates to reflect 
professional judgment based on substantial evidence. Any assumptions used to estimate 
vehicle miles traveled and any revisions to model outputs should be documented and 
explained in the environmental document prepared for the project. The standard of adequacy 
in Section 15151 shall apply to the analysis described in this section. 

The City of Fairfield, in its discretion as lead agency, has the ability to select the methodology and 
CEQA significance criteria for use in the CEQA Transportation section. The City of Fairfield formally 
adopted locally applicable CEQA metrics, methodology, and significance criteria in December 
2020, published in the Fairfield Guidelines for Project VMT Screening Transportation Analysis and 
summarized in the section below.  

Analysis Methodology  

The Fairfield Guidelines for Project VMT Screening Transportation Analysis states that VMT analysis 
shall be prepared using the City of Fairfield travel demand model. As part of the City’s SB 743 
implementation efforts, the City of Fairfield model was updated in 2020 by the City’s consultant to 
improve the accounting of trip lengths for trips that leave the model coverage area. Models are 
frequently updated over time to reflect new information, and the use of the latest available 
models in the CEQA analysis of a project is encouraged as CEQA analyses should use the latest 
and best data available (Cleveland National Forest Foundation vs. San Diego Associations of 
Governments, 2017).  

VMT calculations were prepared for the following scenarios: 

• Existing No Project: Travel model estimates for the Existing based on the City of Fairfield 
model without the Project 

• Existing Plus Project: Travel model estimates for the Existing based on the City of Fairfield 
model with the Project added into transportation analysis zone (TAZ) 2451. 

Thresholds of Significance  

Impacts are identified based on the project’s VMT compared against a percentage of a baseline 
value of VMT. The model VMT metric estimates are key in setting baseline values to be used in 
CEQA thresholds. It is noted, however, that the “base year” thresholds rely on a rolling baseline – 
that is, the base year baseline metric value should be re-considered on a project-by-project basis 
when each project’s Notice of Preparation is released. As such, the Baseline for Existing No Project 
VMT per multifamily dwelling unit was estimated as 51.9 VMT per multifamily dwelling unit.  

 
1 The Project is located in TAZ 245. 
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The City of Fairfield has formally adopted locally specific CEQA VMT thresholds. The thresholds in 
the Fairfield Guidelines for Project VMT Screening Transportation Analysis are stratified by project 
type and include the following generalized thresholds for use in CEQA VMT analyses: 

A project would result in a significant impact if: 

• Single-Family Residential Projects: Project VMT would be in excess of 85% of the 
City-wide average VMT per single-family dwelling unit 

• Multifamily Residential Projects: Project VMT would be in excess of 85% of the 
City-wide average VMT per multifamily dwelling unit 

Based on the proposed Project description, the “Multifamily Residential Projects” threshold of 
significance would apply. Therefore, the Project would result in a significant impact if VMT of the 
Project site TAZ exceeds 85% of the above Existing City-wide average VMT per multifamily 
dwelling unit.  

Emergency Response and Evacuation Planning 
In addition to the traffic impacts addressed above, Fehr & Peers evaluated the Projects effect on 
adopted emergency response plans or emergency evacuation plans.  

Solano County includes several Emergency Plans2: 

• Solano County Emergency Operations Plan (EOP), Emergency Annex (last updated in June 
2017) 

• Solano County Local Multi-Hazard Mitigation Plan (last updated in March 2012) 
• Solano County Multi-Jurisdictional Hazard Mitigation Plan (pending Board adoption, last 

updated in 2022) 

The available plans do not provide details on specific evacuation routes (other than I-80, I-505, or 
Highway 12) or the capacity of the evacuation routes. For purposes of this assessment, the Project 
would result in an impact if the Project would degrade existing intersections operations along 
Green Valley Road from acceptable to unacceptable Level of Service (LOS) or contribute five or 
more seconds to an intersection performing under the acceptable LOS under No Project 
conditions. The following three study intersections along Green Valley Road were included in this 
assessment:  

1. Green Valley Road/Business Center Drive 
2. Green Valley Road/Westbound I-80 Ramps 
3. Green Valley Road/Eastbound I-80 Ramps   

 
2 https://www.solanocounty.com/civicax/filebank/blobdload.aspx?BlobID=13275 

https://www.solanocounty.com/civicax/filebank/blobdload.aspx?BlobID=13275
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The three above intersections were selected because Green Valley Road would be the most direct 
evacuation route to I-80 (a designated freeway evacuation route in the Solano County EOP) for 
the Green Valley community located north of the Project site. 

Impact Evaluation 

Criterion A 
The Project would not conflict with a program, plan, ordinance, or policy addressing the 
circulation system, including transit, roadway, bicycle, and pedestrian facilities. 

Transit Facilities 

Transit service is provided in the Project area by the Fairfield and Suisun Transit (FAST), which 
provides local service, and Solano County Transit (SolTrans), which provides regional bus service. 
A detailed schedule and headways are included in Table 1, below. Route 7 is a local serving route 
connecting the Project site to the Fairfield Transportation Center and the SolTrans express 
intercity Blue and Green lines. Route 8 is also a local serving route, connecting the Project site to 
the communities west of Interstate 680. Route R is a regional route that connects the City of 
Fairfield, City of Vallejo, and the El Cerrito Del Norte BART station.  

Table 1:  Transit Route Summary 

Route Operating Days Operating Hours Approximate 
Headway Closest Transit Stop 

Route 7 Monday to Friday 
Saturday 

6:00 AM to 6:55 PM 
10:00 AM to 3:55 PM 60 minutes Fairfield Cordelia Library 

Route 8 Monday to Friday 
Saturday 

6:30 AM to 6:55 PM 
9:55 AM to 4:20 PM 60 minutes Fairfield Cordelia Library 

Route R Monday to Friday 
Saturday 

4:30 AM to 12:00 AM 
7:00 AM to 10:00 PM 

60 minutes 
2 hours 

Suisun Valley Road/West 
America Drive 

Source: https://fasttransit.org/  

The Project would not obstruct future changes to FAST or SolTrans bus service. Additionally, the 
Project is not expected to generate high ridership and lead to over-capacity transit conditions.  

Roadway Facilities 

The Project does not propose infrastructure changes which would substantially alter the 
configuration or capacity of the local roadway network and contains no zoning code elements nor 

https://fasttransit.org/
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General Plan policies and programs which would obstruct the City’s ability to make improvements 
to the roadway network.  

Bicycle and Pedestrian Facilities 

The project does not propose zoning code changes nor General Plan policies and programs which 
would obstruct the City’s ability to make improvements to bicycle and pedestrian facilities. 

Based on the above evaluation, the impact of the project is less than significant with respect to 
Criterion A.  

Criterion B 
The Project would not conflict or be inconsistent with CEQA Guidelines section 15064.3, 
subdivision (b) with implementation of mitigation measures.  

The Project would increase the number of new housing units in the area and reduce the potential 
for new business and industrial development, current allowed use per the City’s 2035 General 
Plan. As such, the Project will require a General Plan amendment. However, the characteristics of 
the proposed project are consistent with the relevant objectives of the SB 743 statute. Below 
describes the VMT analysis and findings.  

Project Land Use Changes 

The Existing City of Fairfield model assumes one single-family residential unit and 102,000 square 
feet of office uses in the Project TAZ. It does not assume any multifamily residential units. The 
Project’s 185 multifamily dwelling units were then added to the Project TAZ (TAZ 245) to assess 
the Plus Project condition.  

VMT Results 

The analysis scenarios were analyzed using the methodologies described above, and the VMT 
analysis results are summarized in Table 2 below.  

Table 2:  Multifamily VMT Analysis Summary1 

Scenario 
Baseline  

(VMT/ MFDU) 
CEQA Threshold2 

Project  
(VMT/MFDU) 

Delta versus 
Threshold 

Existing  51.9 44.1 46.3 +2.2 (5%) 

Notes: 
1. The Project TAZ (TAZ 245) includes one single family home and 102,000 square feet of office. However, the 

analysis calculates VMT by each land use type. Therefore, the results presented reflect the VMT generated by 
multifamily housing only. 

2. Based on the City of Fairfield CEQA VMT Threshold, Baseline Threshold is 85% of the City-wide average VMT per 
multifamily dwelling unit  
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Based on the City of Fairfield VMT impact threshold described above, the Project would result in a 
significant VMT impact if the Project VMT would exceed 85% of City-wide average VMT per 
multifamily dwelling unit in the Baseline (No Project) conditions. The Project is expected to result 
in a VMT of 46.3 VMT per multifamily dwelling unit, which exceeds the 44.1 VMT per dwelling unit 
threshold by approximately 5-percent. While the addition of the Project reduces the Citywide 
VMT per multifamily dwelling unit to 51.8 VMT per multifamily dwelling unit, the Project exceeds 
the significance thresholds and would result in a significant impact in the Existing. Mitigation 
measures, described below, would be required to reduce the Project’s impact.  

Mitigation Measures 

This section describes potential mitigation measures the Project should consider to reduce the 
Project’s Existing VMT impact.  

Transportation Demand Management (TDM) Program 

For residential-focused land uses, such as the proposed Project, mitigation measures tend to 
focus on reducing residential trips through implementation of Transportation Demand 
Management (TDM) Programs. TDM refers to strategies that motivate alternatives to automobile 
travel, either through positive incentives for walking, biking, and transit, or through adding 
additional costs to automobile use at the project site. Fehr & Peers developed the TDM+ tool that 
estimates a percent reduction in VMT due to a single TDM strategy as well as the combination of 
multiple TDM strategies. TDM+ incorporates the effects of numerous land use and design 
strategies as well as various travel incentives and disincentives. The VMT reductions applied in 
TDM+ are based on strategies identified in the Handbook for Analyzing GHG Emission 
Reductions, Assessing Climate Vulnerabilities, and Advancing Health and Equity, California Air 
Pollution Control Officers Association (CAPCOA), August 2021.3  

The TDM+ tool was used to analyze the Project’s VMT reduction potential in a suburban 
multifamily residential environment. The recommended TDM measures include unbundled 
parking, pedestrian network improvements, and establishing a carshare, bikeshare, and 
scootershare program. Additional TDM measures such as transit subsidies, or contributing to 
improved transit service, may also be considered at the owner’s discretion. The effectiveness of 
each strategy is dependent on the project location, the surrounding infrastructure, and the 
complimentary TDM measures offered on site.  The proposed TDM measures and their estimated 
percent VMT reduction for the Project are summarized in Table 3. Attachment B documents the 
TDM analysis assumptions and calculations and Attachment C includes excerpts from the 
CAPCOA Handbook documenting each strategy. 

 
3 This report is a resource for local agencies to quantify the benefit, in terms of reduced travel demand, of 

implementing various TDM strategies. 
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Table 3:  TDM Measures and VMT Reduction 

Measure Description 
Project 

Implementation 
VMT Reduction 

Maximum VMT 
Reduction 

Unbundled 
Parking 

The Project applicant shall separate 
parking costs from property costs (i.e., the 
purchase or rent of parking spaces are 
separate from the apartment rental). The 
cost per parking space can influence the 
potential VMT reduction (i.e., the higher 
the fee for parking, the greater the VMT 
reduction). 

6.3% 15.7% 

Pedestrian 
Network 
Improvements 

The Project site plan shall improve 
pedestrian access to the primary 
pedestrian attractions (transit stops), as 
well as include pedestrian oriented 
elements such as planters, widened 
sidewalks, benches, etc. 

1% 6.4% 

Carshare, 
Bikeshare, and 
Scootershare 

The Project applicant shall establish a 
carshare, bikeshare, electric bikeshare, and 
scootershare program to provide residents 
short-term convenience access for 
personal or commuting purposes.  

0.3% 0.5% 

Total 7.6% 22.6% 

Source: TDM+, Fehr & Peers. 

The pedestrian-network improvements TDM measure shall be incorporated into the site plan 
design, while ongoing TDM measures, including unbundled parking and establishing a carshare, 
bikeshare, and scootershare program shall be implemented and managed by the property 
manager and/or TDM coordinator.  

Based on the Handbook for Analyzing GHG Emission Reductions, Assessing Climate 
Vulnerabilities, and Advancing Health and Equity, California Air Pollution Control Officers 
Association (CAPCOA), implementing the strategies in Table 3 would reduce the Project’s VMT 
reduction by 7.6-percent, which is 1.5 times higher than the 5-percent reduction required for the 
Project. As documented in Table 2, the Project VMT exceeds the significance thresholds by 5-
percent; therefore, with implementation of the proposed TDM program, the Project would result 
in an impact that is less than significant.  
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Criterion C 
The Project would not substantially increase hazards due to a geometric design feature (e.g., 
sharp curves or dangerous intersections) or incompatible uses (e.g., farm equipment). 

The Project would be required to conform to all applicable City of Fairfield design standards and 
zoning code requirements.  Therefore, the Project would not create new hazards due to non-
conforming design elements.  

Based on the above evaluation, the impact of the project is less than significant with respect to 
Criterion C.  

Criterion D 
The Project would not result in inadequate emergency access.  

The Safety Element of the City of Fairfield’s current General Plan requires that “… no development 
project should rely on a single entry/exit road. Rather, multiple entrance and exit roads should be 
provided to ensure emergency vehicle access.” Therefore, the Project would be considered a 
significant impact if two or more emergency access points have not been identified.  

The Project provides two driveways from an adjacent access road, and two driveways on Business 
Center Drive provides access to the access road, therefore, the Project meets the General Plan 
requirements and meets the emergency access needs. Additionally, the City of Fairfield Fire 
Department’s Fire Inspector, Bryan Just, reviewed and approved the emergency access plans 
illustrated in Attachment A. A letter confirming his review and approval is included in 
Attachment D.  

Based on the above evaluation, the impact of the project is less than significant with respect to 
Criterion D.  

Emergency Response and Evacuation Planning 
The project would not impair implementation of or physically interfere with an adopted 
emergency response plan or emergency evacuation plan. 

The Project site is located near the northeast quadrant of the Green Valley Road/Business Center 
Drive intersection, just north of the I-80 corridor. Regional access to the site is provided along I-
680, I-80, and SR-12. Local access to the site is provided along Green Valley Road, Neitzel Road, 
Suisun Valley Road, and Business Center Drive.  

The area surrounding the project is predominantly occupied by residential uses, with commercial 
uses located along Business Center Drive. Based on the City of Fairfield Travel Model, 
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approximately 2,900 residential units are located around the Green Valley corridor, of which 
approximately 930 units are located in Green Valley (the area along Green Valley Road, north of 
Reservoir Lane). The remaining residential units are located south of Reservoir Lane and north of 
I-80. Attachment E includes the number of dwelling units in each TAZ with a corresponding map. 
According to the County of Solano’s Fire Hazard Severity Zone Map4, included in Attachment F, 
and the Solano County Multi-Jurisdictional Hazard Mitigation Plan City of Fairfield Annex5, the 
Project site is not located in a hazardous wildfire location. However, residential neighborhoods 
located about three miles north of the Project site and along the Green Valley Road corridor, are 
considered moderate and high fire hazard severity zones. Table 4 summarizes the estimated 
number of homes along Green Valley Road that are located in moderate, high, and very high fire 
hazard zones. 

Table 4:  Estimated Number of Homes in Moderate, High, and Very High Fire 
Hazard Severity Zones Nearby the Project1  

Fire Hazard Severity Zone   

Not in a 
Fire 

Hazard 
Zone2 

Moderate High Very High 

Approximate Number of Homes in Each Zone along the 
Green Valley Corridor 2,512 408 11 0 

Notes: 
1. Nearby defined as residential dwelling units that are required to use Green Valley Road, north of the Project site.   
2. The City of Fairfield Travel Model was used to estimate the total number of homes in the Green Valley area and 

subtracted the number of moderate and high parcels from the County of Solano Fire map to determine the 
number of homes not located in a fire hazard zone.  

Source: County of Solano’s Fire Hazard Severity Zone Map and City of Fairfield Travel Model  

As shown in Table 4, approximately 2,500 homes are not located in a fire hazard severity zone, 
410 homes are considered in a moderate zone, 10 homes in a high zone, and 0 homes in a very 
high wildfire zone.  

As noted in the sections above, the County’s Evacuation Plans do not identify local emergency 
evacuation routes or their available capacity. However, based on available data from the 2017 
Atlas Fire, homes in Green Valley, including those not located in moderate or high fire severity 
zones were evacuated and utilized Green Valley Road and I-80 as evacuation routes. In the event 
of a future evacuation, homes in the area would likely utilize these same routes, which provide 

 
4 https://egis.fire.ca.gov/FHSZ/  
7 https://www.solanocounty.com/civicax/filebank/blobdload.aspx?BlobID=36384 

 

https://egis.fire.ca.gov/FHSZ/
https://www.solanocounty.com/civicax/filebank/blobdload.aspx?BlobID=36384
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local and regional access to the Project site. An AM and PM peak hour trip generation analysis 
was prepared to estimate the potential number of vehicles generated by the residential units in 
the Project vicinity during an evacuation. The AM and PM peak hours represent the one hour 
during the morning and evening period when traffic is highest. Table 5 includes a summary of the 
trip generation estimates.  

Table 5:  Residential Vehicle Trip Generation 

Location 
Quantity 
(Dwelling 
Units) 

AM Peak Hour Trips PM Peak Hour Trips 

In Out Total In Out Total 

Green Valley 930 169 483 652 552 323 875 

South of Green Valley, between 
Reservoir Lane and I-80  2,001 351 999 1,350 1,138 672 1,810 

Sub-total 2,931 520 1,482 2,002 1,690 995 2,685 

Green Valley III Apartments 185 16 52 68 44 28 72 

Percent Project Growth 7% 3% 4% 3% 3% 3% 3% 

Total 3,116 536 1,534 2,070 1,734 1,023 2,757 
Notes: 
Bold = Peak one-way direction of volume 
Source: Institute of Transportation Engineers (ITE), Trip Generation, 10th Edition. 

The morning and evening trip generation show the number of inbound (going to the residential 
units), outbound (leaving the residential units), and total during each peak hour. During the AM 
peak hour, the outbound movement generates the highest amount of traffic and during the PM 
peak hour, the inbound movement generates the highest amount of traffic. As shown in Table 5, 
approximately 1,500 outbound trips are generated in the AM, of which approximately 500 trips 
are generated from Green Valley. During the PM peak hour, approximately 1,700 trips are 
generated, of which 550 are to Green Valley. Table 5 also shows the total number of trips 
generated by the Project. As shown, the Project is estimated to generate about 70 AM and PM 
peak hour trips, which results in approximately 3-percent growth in traffic during the AM and PM 
peak hours. 

Weekday daily roadway volumes were also collected in March 2022. Figure 1 illustrates the 
number of vehicles along southbound Green Valley Road (towards I-80), south of Business Center 
Drive, during a 24-hour period. Figure 1 also illustrates the total capacity of the roadway to 
achieve LOS D conditions.  
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Figure 1: Green Valley Road Roadway Volume by Direction and Time-of-Day vs Capacity 

As shown, the southbound peak occurs between 7:00 AM and 8:00 AM when approximately 1,330 
vehicles are traveling along southbound Green Valley Road. The existing peak hour volume 
represents most of the nearly 1,500 outbound vehicle trips expected to be generated during the 
AM peak hour summarized in Table 5. Based on a LOS D threshold, the corridor can 
accommodate up to 1,770 vehicles per hour. Based on the existing peak hour volume, the 
roadway has capacity to accommodate an additional 500 vehicles during the morning peak hour.  

In the event of an emergency evacuation, it is likely that traffic control measures would be 
deployed such that northbound movements into the affected areas along Green Valley Road 
would be prohibited. Side street traffic may also be restricted in order to facilitate getting 
evacuees to I-80. Implementation of these strategies would increase the southbound capacity of 
Green Valley Road, beyond what is included in this assessment.  

Therefore, in the event of an emergency evacuation, it is estimated that the existing roadway 
capacity can accommodate peak vehicle outbound traffic and the additional project generated 
traffic summarized in Table 5, such that the Project is not expected to affect adopted emergency 
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response plans or evacuation plans and will result in a less-than-significant impact under 
Existing and Existing with Approved Conditions. Additionally, the Solano County Emergency 
Operations Plan, Emergency Annex (last updated in June 2017) states that the County OES has 
plans to identify and manage evacuation routes including traffic control at key intersections. In 
the event of an emergency evacuation, traffic control officers would be deployed to key locations 
such as the Green Valley Road corridor, to manage evacuee traffic.   

This concludes our assessment. Please contact Sarah Chan at s.chan@fehrandpeers.com if you 
have questions or comments. 

  

mailto:s.chan@fehrandpeers.com
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T-16. Unbundle Residential Parking Costs from 

Property Cost  

GHG Mitigation Potential 

Up to 15.7% of GHG 

emissions from project VMT 

in the study area 

Co-Benefits (icon key on pg. 34) 

    

Climate Resilience 

Unbundling residential parking costs from 

property costs could incentivize increased 

use of public transit and thus result in less 

traffic, potentially reducing congestion or 

delays on major roads during peak AM and 

PM traffic periods. When this reduction 

occurs during extreme weather events, it 

better allows emergency responders to 

access a hazard site.  

Health and Equity Considerations 

The unbundling of parking costs would help 

decrease housing costs for individuals who do 

not own personal vehicles.

 

Measure Description 

This measure will unbundle, or separate, a residential project’s 

parking costs from property costs, requiring those who wish to 

purchase parking spaces to do so at an additional cost. On the 

assumption that parking costs are passed through to the vehicle 

owners/drivers utilizing the parking spaces, this measure results in 

decreased vehicle ownership and, therefore, a reduction in VMT 

and GHG emissions. Unbundling may not be available to all 

residential developments, depending on funding sources.  

Subsector 

Parking or Road Pricing/Management 

Locational Context 

Urban, suburban 

Scale of Application 

Project/Site 

Implementation Requirements 

Parking costs must be passed through to the vehicle 

owners/drivers utilizing the parking spaces for this measure to 

result in decreased vehicle ownership.  

Cost Considerations  

Unbundling residential parking costs from property costs may 

decrease revenue for property owners. This loss may be partially 

offset by reduced costs needed to maintain parking facilities with 

less car occupancy and the potential for non-resident parking as a 

supplementary income stream. For residents, reduced fees and the 

ability to go without owning a car is a major cost benefit. 

Municipalities also benefit from a reduction of cars on the road, 

which can lead to lower infrastructure and roadway 

maintenance costs. 

Expanded Mitigation Options 

Pair with Measure T-19-A or T-19-B to ensure that residents who 

eliminate their vehicle and shift to a bicycle can safely access the 

area’s bikeway network.  

15.7% 
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GHG Reduction Formula 

A = 

B

C

 × D × E 

GHG Calculation Variables 

ID Variable Value Unit Source 

Output 

A Percent reduction in GHG emissions from project 

VMT in study area 

0–15.7 % calculated 

User Inputs 

B Annual parking cost per space [ ]  $ per year user input 

Constants, Assumptions, and Available Defaults 

C Average annual vehicle cost $9,282 $ per year AAA 2019 

D Elasticity of vehicle ownership with respect to total 

vehicle cost 

-0.4 unitless Litman 2020 

E Adjustment factor from vehicle ownership to VMT 1.01 unitless FHWA 2017 

Further explanation of key variables: 

▪ (B) – For most projects, this represents a monthly parking fee multiplied by 12. For 

deeded parking spaces, an estimate of the additional cost to a mortgage may be used, 

or the total cost may be prorated over 30 years. Costs to park will vary widely based on 

location; however, this value should consider if other nearby offsite parking options are 

available at lower cost. See Table T-16.1 in Appendix C for examples of monthly 

parking prices for different facility types. 

▪ (C) – The average vehicle cost per year in 2019 was $9,282, based on a car driven 

15,000 miles per year. Costs include gasoline, maintenance, insurance, license and 

registration, loan finance charges, and depreciation but do not include parking (AAA 

2019).  

▪ (D) – A synthesis of literature reported that, on the low end, a 0.4 percent decrease in 

vehicle ownership occurs for every 1 percent increase in total vehicle costs (Litman 2020). 

▪ (E) – The adjustment factor from vehicle ownership to VMT is based on the following 

(FHWA 2017): 

- The average Californian household with 1 vehicle drives 11,117 miles per vehicle 

while households with 2 vehicles drives 11,223 miles per vehicle.  

- The reduction of 1 vehicle from a 2-vehicle household leads to a 0.94 percent 

decrease in VMT per vehicle. 

- So, E = 1 − (
11,117

miles

vehicle
 − 11,223

miles

vehicle

11,223 
miles

vehicle

)  = 1.01 
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GHG Calculation Caps or Maximums 

Measure Maximum 

(Amax) The GHG reduction from unbundled parking is capped at 15.7 percent, which is 

based on the use of (Bmax) in the GHG reduction formula. 

(Bmax) The annual cost of parking space is capped at $3,600, or $300 per month. At monthly 

costs above $300, the cost of parking represents more than a 30 percent increase in total 

vehicle cost. In addition, this reflects the upper maximum of observed parking prices outside of 

extremely dense downtown areas (such as San Francisco’s SOMA neighborhood). 

Subsector Maximum 

( ∑ A
max

T-14 through T-16
≤35%) This measure is in the Parking or Road Pricing/Management 

subsector. This subcategory includes Measures T-14 through T-16. The VMT reduction from 

the combined implementation of all measures within this subsector is capped at 35 percent.  

Example GHG Reduction Quantification 

The user reduces VMT by unbundling the parking costs from property costs of a project, 

discouraging vehicle ownership, and therefore reducing VMT. In this example, the annual 

parking cost per space is $1,800 (B), which would reduce GHG emissions from project study 

area VMT (as compared to the same project with bundled parking costs) by 7.8 percent.  

Quantified Co-Benefits 

 Improved Local Air Quality 

The percent reduction in GHG emissions (A) would be the same as the percent 

reduction in NOX, CO, NO2, SO2, and PM. Reductions in ROG emissions can be 

calculated by multiplying the percent reduction in GHG emissions (A) by an 

adjustment factor of 87 percent. See Adjusting VMT Reductions to Emission 

Reductions above for further discussion. 

 Energy and Fuel Savings 

The percent reduction in vehicle fuel consumption would be the same as the percent 

reduction in GHG emissions (A).  

 VMT Reductions 

The percent reduction in VMT would be the same as the percent reduction in 

GHG emissions (A). 

A = (
$1,800

$9,282 

)  × -0.4 × 1.01 = -7.8% 
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Sources  

▪ AAA. 2019. Your Driving Costs. September. Available: https://exchange.aaa.com/wp-

content/uploads/2019/09/AAA-Your-Driving-Costs-2019.pdf. Accessed: January 2021. 

▪ Federal Highway Administration (FHWA). 2017. National Household Travel Survey – 2017 Table 

Designer. Annual VMT / Vehicle by Count of Household Vehicles in California. Available: 

https://nhts.ornl.gov/. Accessed: March 2021. 

▪ Litman, T. 2020. Parking Requirement Impacts on Housing Affordability. June. Available: 

https://www.vtpi.org/park-hou.pdf. Accessed: January 2021. 
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T-18. Provide Pedestrian Network Improvement  

 

GHG Mitigation Potential 

Up to 6.4% of GHG 

emissions from vehicle travel 

in the plan/community 

Co-Benefits (icon key on pg. 34) 

    

    

     

Climate Resilience 

Improving pedestrian networks increases 

accessibility of outdoor spaces, which can 

provide health benefits and thus improve 

community resilience. This can also improve 

connectivity between residents and 

resources that may be needed in an 

extreme weather event. 

Health and Equity Considerations 

Ensure that the improvements also include 

accessibility features to allow for people of 

all abilities to use the network safely and 

conveniently. Ensure that sidewalks connect 

to nearby community assets, such as 

schools, retail, and healthcare. 

 

Measure Description 

This measure will increase the sidewalk coverage to improve 

pedestrian access. Providing sidewalks and an enhanced 

pedestrian network encourages people to walk instead of drive. 

This mode shift results in a reduction in VMT and GHG emissions.  

Subsector 

Neighborhood Design 

Locational Context 

Urban, suburban, rural 

Scale of Application 

Plan/Community 

Implementation Requirements 

The GHG reduction of this measure is based on the VMT reduction 

associated with expansion of sidewalk coverage expansion, which 

includes not only building of new sidewalks but also improving 

degraded or substandard sidewalk (e.g., damaged from street tree 

roots). However, pedestrian network enhancements with non-

quantifiable GHG reductions are encouraged to be implemented, 

as discussed under Expanded Mitigation Options. 

Cost Considerations  

Depending on the improvement, capital and infrastructure costs 

may be high. However, improvements to the pedestrian network 

will increase pedestrian activity, which can increase businesses 

patronage and provide a local economic benefit. The local 

municipality may achieve cost savings through a reduction of cars 

on the road leading to lower infrastructure and roadway 

maintenance costs. 

Expanded Mitigation Options 

When improving sidewalks, a best practice is to ensure they are 

contiguous and link externally with existing and planned 

pedestrian facilities. Barriers to pedestrian access and 

interconnectivity, such as walls, landscaping buffers, slopes, and 

unprotected crossings should be minimized. Other best practice 

features could include high-visibility crosswalks, pedestrian hybrid 

beacons, and other pedestrian signals, mid-block crossing walks, 

pedestrian refuge islands, speed tables, bulb-outs (curb 

extensions), curb ramps, signage, pavement markings, pedestrian-

only connections and districts, landscaping, and other 

improvements to pedestrian safety (see Measure T-35, Provide 

Traffic Calming Measures). 

6.4% 
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GHG Reduction Formula 

A = (
C

B

− 1)  × D 

GHG Calculation Variables 

ID Variable Value Unit Source 

Output 

A Percent reduction in GHG emissions from 

household vehicle travel in plan/community 

0–6.4 % calculated 

User Inputs 

B Existing sidewalk length in study area [ ]  miles user input 

C Sidewalk length in study area with measure [ ]  miles user input 

Constants, Assumptions, and Available Defaults 

D Elasticity of household VMT with respect to the 

ratio of sidewalks-to-streets 

-0.05 unitless Frank et al. 

2011 

Further explanation of key variables: 

▪ (B and C) – Sidewalk length should be measured on both sides of the street. For 

example, if one 0.5-mile-long street has full sidewalk coverage, the sidewalk length 

would be 1.0 mile. If there is only sidewalk on one side of the street, the sidewalk length 

would be 0.5 mile. The recommended study area is 0.6 mile around the pedestrian 

network improvement. This represents a 6- to 10-minute walking time. 

▪ (D) – A study found that a 0.05 percent decrease in household vehicle travel occurs for 

every 1 percent increase in the sidewalk-to-street ratio (Frank et al. 2011; Handy et al. 

2014).  

GHG Calculation Caps or Maximums 

Measure Maximum 

(Amax) The percent reduction in GHG emissions (A) is capped at 3.4 percent, which is based 

on the following assumptions: 

▪ 35.2 percent of vehicle trips are short trips (2 mile or less, average of 1.29 miles) and 

thus could easily shift to walking (FHWA 2019). 

▪ 64.8 percent of vehicle trips are longer trips that are unlikely to shift to walking (2 miles 

or more, average of 10.93 miles) (FHWA 2019). 

▪ So A
max

= 
35.2% × 1.29 miles

64.8% × 10.93 miles

= 6.4% 
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Subsector Maximum 

( ∑ A
max

T-18 through T-22-C
≤10%) This measure is in the Neighborhood Design subsector. This 

subcategory includes Measures T-18 through T-22-C. The VMT reduction from the 

combined implementation of all measures within this subsector is capped at 10 percent.  

Example GHG Reduction Quantification 

The user reduces household VMT by improving the pedestrian network in the study area. In 

this example, the existing sidewalk length (B) is 9 miles, and the sidewalk length with the 

measure (C) would be 10 miles. With these conditions, the user would reduce GHG 

emissions from household VMT within the study area by 0.6 percent.  

Quantified Co-Benefits 

 Improved Local Air Quality 

The percent reduction in GHG emissions (A) would be the same as the percent 

reduction in NOX, CO, NO2, SO2, and PM. Reductions in ROG emissions can be 

calculated by multiplying the percent reduction in GHG emissions (A) by an 

adjustment factor of 87 percent. See Adjusting VMT Reductions to Emission 

Reductions above for further discussion. 

 Energy and Fuel Savings 

The percent reduction in vehicle fuel consumption would be the same as the percent 

reduction in GHG emissions (A).  

 VMT Reductions 

The percent reduction in household VMT would be the same as the percent 

reduction in GHG emissions (A). 

Improved Public Health 

Users are directed to the Integrated Transport and Health Impact Model (ITHIM) 

(CARB et al. 2020). The ITHIM can quantify the annual change in health outcomes 

associated with active transportation, including deaths, years of life lost, years of 

living with disability, and incidence of community and individual disease. 

Sources  

▪ California Air Resources Board (CARB), California Department of Public Health (CDPH), and Nicholas 

Linesch Legacy Fund. 2020. Integrated Transport and Health Impact Model. Available: 

https://skylab.cdph.ca.gov/HealthyMobilityOptionTool-ITHIM/#Home. Accessed: September 17, 2021.  

▪ Federal Highway Administration (FHWA). 2019. 2017 National Household Travel Survey Popular 

Vehicle Trip Statistics. Available: https://nhts.ornl.gov/vehicle-trips. Accessed: January 2021. 

A = (
10 miles

9 miles

− 1)  × -0.05 = -0.6% 
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▪ Frank, L., M. Greenwald, S. Kavage, and A. Devlin. 2011. An Assessment of Urban Form and 

Pedestrian and Transit Improvements as an Integrated GHG Reduction Strategy. WSDOT Research 

Report WA-RD 765.1, Washington State Department of Transportation. April. Available: 

www.wsdot.wa.gov/research/reports/fullreports/765.1.pdf. Accessed: January 2021. 

▪ Handy, S., S. Glan-Claudia, and M. Boarnet. 2014. Impacts of Pedestrian Strategies on Passenger 

Vehicle Use and Greenhouse Gas Emissions: Policy Brief. September. Available: 

https://ww2.arb.ca.gov/sites/default/files/2020-

06/Impacts_of_Pedestrian_Strategies_on_Passenger_Vehicle_Use_and_Greenhouse_Gas_Emissions_P

olicy_Brief.pdf. Accessed: January 2021. 
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T-21-A. Implement Conventional Carshare Program  

 

GHG Mitigation Potential 

Up to 0.15% of GHG 

emissions from vehicle travel 

in the plan/community 

Co-Benefits (icon key on pg. 34) 

      

      

       

Climate Resilience 

Carshare programs can increase 

accessibility and provide redundancy to 

vehicles that can be used to evacuate or 

obtain resources during an extreme 

weather event. Carshare programs can 

allow residents to give up or avoid car 

ownership, leading to cost savings that can 

help build economic resilience.  

Health and Equity Considerations 

Provide inclusive mechanisms so people 

without bank accounts, credit cards, or smart 

phones can access the system.

 

Measure Description 

This measure will increase carshare access in the user’s 

community by deploying conventional carshare vehicles. 

Carsharing offers people convenient access to a vehicle for 

personal or commuting purposes. This helps encourage 

transportation alternatives and reduces vehicle ownership, 

thereby avoiding VMT and associated GHG emissions. A 

variation of this measure, electric carsharing, is described in 

Measure T-21-B, Implement Electric Carshare Program.  

Subsector 

Neighborhood Design  

Locational Context 

Urban, suburban 

Scale of Application 

Plan/Community 

Implementation Requirements 

The GHG mitigation potential is based, in part, on literature 

analyzing one-way carsharing service with a free-floating 

operational model. This measure should be applied with caution 

if using a different form of carsharing (e.g., roundtrip, peer-to-

peer, fractional).  

Cost Considerations  

The costs incurred by the carshare program service manager 

(typically a municipality or carshare company) may include the 

capital costs of purchasing vehicles; costs of storing, maintaining, 

and replacing the fleet; and costs for marketing and 

administration. Some of these costs may be offset by income 

generated through program use.  

Expanded Mitigation Options 

When implementing a carshare program, best practice is to 

discount carshare membership and provide priority parking for 

carshare vehicles to encourage use of the service. 

0.15% 
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GHG Reduction Formula 

A = 

B × (E − D)

C

 

GHG Calculation Variables 

ID Variable Value Unit Source 

Output 

A Percent reduction in GHG emissions from 

vehicle travel in plan/community 

0–0.15 % calculated 

User Inputs 

B Number of vehicles deployed in 

plan/community 

[ ] integer user input 

C VMT in plan/community without measure [ ] VMT per day user input 

Constants, Assumptions, and Available Defaults 

D Conventional VMT avoided with measure 68.2 VMT per day 

per vehicle 

Martin and 

Shaheen 2016 

E Conventional VMT added with measure 24.4 VMT per day 

per vehicle 

Martin and 

Shaheen 2016 

Further explanation of key variables: 

▪ (B) – The number of cars in the carshare program is selected by the carshare provider, 

but its magnitude is relative to the size of the service area. A study of several carsharing 

programs (Martin and Shaheen 2016) documented a range of carshare fleet sizes for 

different North American cities: Calgary (590), San Diego (406), Seattle (640), 

Vancouver (920), Washington, D.C. (626). 

▪ (C) – The total plan/community VMT should represent the expected total VMT generated 

by all land use in that area. The most appropriate source for this data is from a local 

travel demand model. 

▪ (D) – Conventional VMT avoided per deployed carshare vehicle was derived based on a 

study of conventional-engine based car share programs in Calgary, Seattle, Vancouver, 

and Washington, D.C. It accounts for VMT avoided from carshare users who sold their 

personal vehicles and carshare users who decided not to purchase a personal vehicle, 

both directly because of the availability of carshare (Martin and Shaheen 2016). 

▪ (E) – Conventional VMT added per deployed carshare vehicle was derived based on a 

study of conventional-engine based car share programs in Calgary, Seattle, Vancouver, 

and Washington, D.C. It accounts for the VMT of the carshare vehicles (Martin and 

Shaheen 2016).  
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